Modelling inactivation of wild-type and clinical Escherichia coli O26 strains using UV-C and thermal treatment and subsequent persistence in simulated gastric fluid.
First, two inactivation models were compared for different phenotypic profiles of Escherichia coli O26 using ultraviolet-C light (UV-C) and thermal treatment (T), by means of Central Composite Rotatable Design of Experiment (CCRD). Second, we aimed to evaluate the subsequent survival and persistence of cells in simulated gastric fluid (SGF). Two strains of E. coli O26, a wild-type strain and a clinical ATCC strain were used in both steps. A CCRD was used in a 22 arrangement in random order. The goodness-of-fit of the models was determined. The lack of fit, and the normality of residual data were checked with the Shapiro-Wilk test, and the model accuracy factor, bias factor and the model mean square error (MSE) were measured. Subsequently, the resistance capacity of the strains was evaluated after exposure to simulated gastric acid. The CCRD results obtained indicate that the mild heat (<70°C) has a recovery effect. In addition, for the clinical strain, the UV-C and heat (above 70°C) has an additive inactivation effect. Moreover, temperature (65°C) induced SGF resistance by the wild-type and clinical strain. For the clinical strain, cells exposed to UV-C were more sensitive to SGF. In contrast to clinical strain, exposing cells of the wild-type strain to UV-C increased the survival capacity in the SGF. Response surface analyses showed that the wild-type O26 strain has higher persistence under unfavourable conditions than the clinical strain, and the stresses caused by applied microbial control technologies can increase the survival capacity in the SGF. The present study shed light on different phenotypic responses in the same bacterium serogroup. Moreover, the impact of the study was that strain selection criteria must be adequate to develop effective models of inactivation.